





Cleveland Clinic, Lewis extend cancer program

Dr. William S. Kiser,
Chairman of the Board of
Governors of the Cleveland
Clinic Foundation (CCF), and
Dr. John F. McCarthy, Jr.,
Director of the Lewis Center,
have announced the signing of
a milestone agreement
between the two organ-
izations.

The agreement provides
that CCF will for the next five
years operate the Lewis
cyclotron in a controlled
clinical trial program to
determine the effectiveness of
neutron radiation cancer
therapy. Previously Lewis had
operated the facility for the

Clinic under an earlier phase
of the program for three years.
The new program is
supported by a more than
$2.5-million five-year grant to
CCF from the National
Cancer Institute of the
National Institutes of Health.
Neutron radiation is not a
cure for cancer, only an
experimental form of
treatment, according to Dr.
Antonio R. Antunez, head of
the CCF Department of
Radiation Therapy and
principal investigator in the
neutron radiation program.
““‘Neutron radiation is not
the magic bullet to cure

Suggestions sought

The Awareness Committee has announced that
employees suggestions will be invited on the nature and
make-up of the Center director’s annual message. A
questionnaire will be sent out late in October.
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cancer,” Dr. Antunez says.
‘I will only say that based on
laboratory experiments,
neutron radiation may have
some advantages. The trials
conducted at Lewis are
designed to investigate at the
clinical level whether this
advantage really exists. At the
present time, we do not know
if this type of radiation is
superior.”’

Dr. McCarthy said Lewis is
delighted to be able to make
the cyclotron fully available
for CCF on this long term
basis for clinical
investigations. ‘‘We are
constantly and actively in
search of ways in which Lewis
can productively interface
important community
needs,”” he said. Under the
new agreement, the Lewis
employees responsible for
operation of the cyclotron
have left government service

and joined the CCF staff.
The CCF/NASA Lewis
program draws patients from
throughout this region through
the Great Lakes Area Neutron
Therapy Association. Patients
are entered in the trial by their
own physicians through
GLANTA and in coordination
with the CCF Department of
Radiation Therapy. GLANTA
serves Ohio, Indiana,
Kentucky, Michigan,
Pennsyvania and West
Virginia. Most patients
presently in this program are
from Northern Ohio,
reflecting the relative newness
of the GLANTA organization.
Neutron therapy trials are
being conducted for tumors of

the brain, head and neck,
lung, pancreas, cervix,
bladder and prostate. The
patient’s tumor must be
localized to the site of origin
to make the patient eligible for
the program.

Dr. Antunez encourages
radiotherapists in the
GLANTA area to refer
patients to the program. He
emphasizes that referring
physicians will remain in
close contact with their
patients.

Lewis used the cyclotron
since 1956 for studies in
nuclear rocket propulsion and
spacecraft nuclear power
systems.

Advance notice

The Awareness Xchange program on ‘‘Planning to
Improve Our Center,’’ held last Tuesday, will be reported
in full in the Nov. 6 issue of the Lewis News.
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Cyclotron’s fast neutrons fight cancer

By Del Zatroch & Dr. James Blue

This year is the 10th Anniversary of
the joint NASA/Cleveland Clinic
Foundation (CCF) decision to use
fast neutrons produced by the Lewis
Cyclotronto treat cancerous tumors.
Inthis article, we'll review the history
of the work and summarize the trial
results, which have been reported to
the medical oncology community—
Dr. James W. Blue, former Lewis
employee and now CCF director of
the Cyclotron.

The original cyclotron, installed in 1955
by General Electric, was limited to ac-
celerating only two kinds of particles. To
better match the space radiation envi-
ronment, the cyclotron was modified to
accelerate protons—a particle of the
newly-discovered Van Allen radiation
belts. This project required a large in-
house effort which utilized the skills of
many people at the Center.

In 1973 the Center’s cyclotron became
fully operational as a modern, variable
energy, multiparticle cyclotron capable
of accelerating protons and other light
nuclei.

In 1975 Dr. A.R. Antunez, then
chairman of the Department of Radia-
tion Therapy at CCF, decided to propose
to use the Lewis cyclotron to treat
cancer patients with fast neutrons.

At that time, the National Cancer
Institute (NCI) was funding Fast Neu-
tron Therapy (FNT) at three cyclotrons:
University of Washington, Naval Re-
search Laboratory and Texas A&M
University. These cyclotrons had been
built for physics research and therefore
their use for FNT was on a shared basis.

With need for the cyclotron in Lewis
research having diminished to almost
zero, then Lewis Director Bruce T.
Lundin agreed to make the cyclotron
fully available to the Cleveland Clinic
Foundation. Both institutions provided
resources for the development of two
FNT beams, one vertical and one hori-
zontal; the Lewis participation being
carried out under the technology utiliza-
tion program for technology transfer.

To provide these fast neutron beams,
cyclotron modifications and some new
construction were required. A structure
was built to house a special beam-
bending magnet needed to provide ver-
tical beam treatment. A patient treat-
ment control room was also part of the
construction where Clinic personnel
would be protected from radiation and
yet be close to and able to observe the
patient during treatment.

The vertical beam, not available at
other treatment Centers at that time,
permitted the treatment of reclining
patients. This was a welcome new feature
to Fast Neutron Therapy. In the upright
(sitting or standing) patient, displace-
ment of the organs can lead to inaccura-
cies in targeting some tumors.

Late in 1977, the vertical and hori-
zontal beams were ready for patient
treatment.

A small group of patients volunteered
to be treated in the CFC/ NASA neutron
beams and thereby demonstrated to the
NCI the treatment capabilities of the
remodeled facility.

Subsequently, the NCI gave a grant to
CCF to operate the facility and to
reimburse NASA for the use of the
equipment.

Regional hospitals were invited to
join in the program and they formed an
organization referred to as the Great

Lakes Area Neutron Treatment Asso-
ciation (GLANTA).

Coming of Age

Neutron therapy was first applied
experimentally in the late 1930s by
Ernest Lawrence, the Nobel Prize winner
and inventor of the cyclotron, working
with his physician-brother John. Their
basis for using neutrons to treat cancer
was the fact that neutrons were known
to kill cells and were more penetrating
than the conventional photon radiation
of that era.

X-rays.

Dr. R. S. Stone of the University of
California conducted the first clinical
trial with neutrons. This study was
interrupted by World War I when
cyclotrons were commandeered for de-
fense-related work. Stone’s pre-war
results showed significant damage to
normal tissue as well as tumors, so there
was not much enthusiasm to resume
neutron therapy in the post-war era.

In addition, there were breakthroughs
in conventional photon therapy. The
radioisotope Cobalt-60 could be pro-
duced by nuclear reactors and in most
cases was superior to radium as a source
of radiation. Also, developments in
radar made it possible to use the new
high-powered microwave devices, kly-
stroms, in electron accelerators called
linear accelerators, to produce highly
effective penetrating X-rays.

Radiobiology became a full-fledged
science in the period after World War I1.
As a consequence, there was a much
better understanding of the amount of
radiation (dose) required to produce cell
damage or cell death and, therefore,
better control of the damage to normal
tissue.

This work led the English to inves-
tigations using a cyclotron at Hammer-
smith Hospital (London) for neutron
therapy. Dr. Mary Catterall, who headed
the program, treated head and neck
tumors and reported that 76 percent (53
out of 70) of the patients had disappear-
ance of the primary tumor. The compar-
ison group, who were treated with
photons (X-rays) only, showed local
control in 19 percent (12 of 63) of the
cases.

These results spawned studies in the
TJnited States, Europe and Japan.

Emerging Picture

The NCI/CCF program chose a
treatment scheme that mixed neutrons
with conventional radiation in a 40/60
ratio. This treatment regimen was also
used at M.D. Anderson Hospital in
Houston, Texas, and at the University of
Washington. A 100-percent neutron
treatment was used at the Naval Re-
search Lab, Washington, D.C., and at
Fermi Laboratory located outside of
Chicago.

By combining the patient results of all
these centers, a clear picture has
emerged:

® Advanced squamous cell tumors of
the head and neck do not show any
better response to mixed-beam than
they do to conventional photon
therapy. The all-neutron treatment,
however, does appear to be three
times more likely to give a complete
response than photon therapy.

® Bladder cancer patients treated with
mixed-beam showed a significantly
better two-year survival than pa-

Patient assumes simulated treatment position as radiation therapy technol-
ogist Faith Hasegawa of the Cyclotron staff adjusts tungsten block to shape

the neutron field.
tients treated with photon therapy.

e Brain tumors are most difficult to
treat; however, there is some in-
crease in longevity for mixed-beam
over photon therapy when the radi-
ation is combined with chemother-

apy.

Today, you can be treated with fast
neutrons in Cleveland and in Seattle,
Washington; Houston, Texas; Chicago,
linois and Philadelphia, Pennsylvania.
Fast neutron therapy has generated
worldwide interest and it is now possible
to be treated in England, Japan, France
and Sweden.

The current National Cancer Institute
grant to CCF to use the Lewis cyclotron
will end this year, but the Cleveland
Clinic has responded to a Request for
Proposal (RFP) from the NCI which, if
accepted, will provide for treatment of
150 patients per year for the additional
years.

The new treatment protocols call for
all neutron treatment of the tumors,
based on the general feeling that the

mixed-beam approach has diluted the
advantages that neutrons have to offer.

The advantages that Neutron Therapy
is expected to demonstrate over Photon
Therapy are threefold:

1. Reduced protection of hypoxic
tumor cells;

2. Reduced sensitivity to the cell cycle;

3. Greater killing (rather than just
damaging) for the types of tumor
cells which exhibit exceptional abil-
ity to repair radiation damage.

“It is expected that the new study will
show neutrons to be clinically better
than conventional radiation for certain
tumors,” says Dr. Blue. “The goal of the
CCF effort is to determine these in-
stances and to define the optimal treat-
ment.”

The program has received the backing
of former Lewis directors. “And now
Center Director Andy Stofan has de-
cided to make the Cyclotron available to
the Cleveland Clinic for a new three-
year period starting next year,” Dr. Blue
concluded. 0

MICROGRAVITY WORKSHOP—A
one-day, interactive workshop con-
sidering the effects of gravity in poly-
mer materials science was held last
month. The workshop was coordinated
by the Center’'s Materials Division and
the Space Experiments Office. Work-
shop participants included represen-
tatives from academia, industry and
government. James Sutter (right) of
the Materials Division, a coordinator of
the workshop, introduces Dr. Mike
Runge of the 3M Corporation who
presented a talk on the “Growth of
Crystals in Microgravity.”

TEACHERS WORKSHOP—Teachers
from Cleveland’s East Tech-South
Cluster public elementary schools
participated in a recent workshop
sponsored by the Center’s Office of
Equal Opportunity and Educational
Services Office. In addition to provid-
ing career guidance counseling
through science and math demonstra-
tion lessons, the workshop discussed
career interviewing techniques. Giving
a workshop presentation is Lynn
Bondurant, Jr. (standing), chief, Edu-
cational Services Office.




Lewis’ Cancer Treating Cyclotron Shuts Down

January 1991 marked the end
of an era at Lewis. In Decem-
ber 1990, the Cleveland Clinic
Foundation (CCF) closed
down the operation of the
Lewis cyclotron, an accelera-
tor which used fast neutrons to
treat cancer patients. The can-
cer treatment program began
at Lewis in 1975 as a joint
agreement between NASA and
CCFE

The cyclotron was built by
General Electric in 1955,
placed in Building 49, and
originally used at Lewis for re-
search related to space nuclear
propulsion systems, including
radiation damage studies. In
1970 the machine was shut
down to update its capabilities.
The new cyclotron became op-
erational only a few months
before a 1972 decision to ter-
minate nuclear research and
applications.

In 1975 Dr. A.R. Antunez,

then head of radiation therapy
at CCF, agreed to use the cy-
clotron for a new radiation
therapy treatment for cancer
patients. The equipment was
modified to direct a steam of
neutrons, either vertically or
horizontally, at a cancerous tu-
mor. The cyclotron generates

support was replaced by fund-
ing from the National Cancer
Institute (NCI). Four NASA
employees, Dr. James Blue,
Donald Evancic, Francis Keb-
berly, and William Roberts, in-
volved with the program, re-
tired from NASA and joined
the CCF. The fifth NASA em-

Participants in the program can take
satisfaction in the fact that many people
are alive today as a result of the

treatment received here at Lewis.

high speed protons which
break down atoms of bery-
llium to produce neutrons
which are aimed at the tumor,

In the beginning, the pro-
gram was founded by NASA
and CCF. After treatment of
patients with both horizontal
and vertical neutron beams be-
came routine, the direct NASA

ployee, Dr. Regis Leonard,
opted to stay with NASA and
now heads the Solid State
Technology Branch.

In this manner, the Lewis cy-
clotron joined a national pro-
gram which included accelera-
tors at Fermi Laboratory,
Naval Research Lab, Texas
A&M and the University of

Washington. The Lewis facil-
ity was the first with both verti-
cal and horizontal neutron
beams. This dual beam capac-
ity resulted in better treatment
plans; this means less radiation
to normal tissues surrounding
the tumor.

When the NCI decided to
terminate nationwide the pro-
gram in 1988 in order to in-
crease funding in nonradiation
cancer therapy research, the
Cleveland operation had
treated about 1,200 of the
more than 4,000 fast neutron
patients in the national pro-
gram.

The question most com-
monly asked related to the ben-
efit of the program: were fast
neutrons better than conven-
tional X-rays? According to
Dr. James Blue, cyclotron
treatment proved more effec-
tive than conventional X-rays
Continue on page two





